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(54) IMAGE CONTRAST INTENSIFYING METHOD 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a contrast 
intensifying technology in which a calculation load 
is relieved in the digital image processing and 
undesirable artificial processing is not applied to 
an output image. 

SOLUTION: At first, a frequency distribution is 
generated, which has a 1st axis corresponding to 
measurable attributes such as luminance and a 2nd 
axis corresponding to counts of pixels having a 
specific value with respect to the measurable 
attributes. The frequency distribution is divided 
into plural clusters, frequency distribution 
equalization or expansion is executed to each 
division cluster to correct the frequency 
distribution. Based on the corrected frequency 
distribution, the 1st measurable attribute such as luminance 
Thus, an image whose contrast is intensified is generated. 
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(8) J^^^9 
13 14 
Newll = LLCc)/N(c) 
if CNavn > 0.8*01 dll) Stop^T) 
^5?^;^^ — c+l...M§:c+2...W4-l CCH-Y^f ^ 

if Cc > 1) ^C5)?:^m0rc-l<bcOP5Oi^W*Sit# 
if Cc < M) ^C5)^ffifflUrc+l<bc+2CDFa<Di^^^lltt» 
M = M + 1 
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oldU = NewU 

(MilCD ^"yy^^ 

[0050] ^>S«J-r-<^i5'^;=^^-^®J«l//ca. 



10* (3:. miR^tifci^^:^^-(omm^(D-f-^^U^^'fS 
il^^m^. S^^^fc:> l:;^i^6fc::>m- 1 ^rMig-T 

20 

[005 2] 

[iJ3] 



(3) 



[0053] mm.^tifc^'y::^^-^^m'ri>mn^m ^min^s2-D(Dmui^>^y:^^-<Drs(Dm^trj:^>^ ^ 

log p CYlm.D) = Ni 1oq(D/Cm-1))+CM-Ni )loqCCl-d)/Cr^)) (4) - 

log pCY|m,D) = loq(N,/NCm-l))KW-^)1og((r^,/NC(r-m))) (5) 
= -N 1oqCr-l)+N D((N,/N)| |C(m-l)/Cr-l))) 



DCplJq) = p loqCp/q) + a-P)loq((l-p)/(l-q)) 

(0^)W^ V t^-'y-i r^^lS8l(KuTlbaclc-Leiblerdistanc 
Q^Xh^i^}i^^^v ^ -=7 -(':^'y^M(DW^lit.. S. Kull 40 
backfcJ:C/R. A.LeiblerM£c^(^"on information and 
sufficiency. Annals of mathematical Statistics, 22: 

7^86 ,i95i"cctBt2$ nri ^ ^ 

[0 05 4] i'^X^-f^Rm2 1 3ti. 1 + 

1 T -i^n-^^^mm^mrnhx^o-) 

^m-K^cf^^ c<Dgg5feCC<i:or2-:?(DSrUCii?^x^ 



md-^t^ ^7 ^ X a? -(omA^^ x^m ^ titcm^dc *> :7* 
[005 5] F. m&n^^y' 



^mi^tcm. n>F-^X h^^t^«2 0 5^3:, e^^^fP 

-r-BCHSOX-r-^^-rs 1 3)o CCDSv^:.:/ii. 
N(i) = ^vX^ i CCijCtSf^-feJl/iic 

10). rCi) = i^iEffO^vX^?- i <7>2EacDffiW 
l'(i).r'C->) = iSiEfacO^^X^- i (D2£*iOPSIf 



(9) 



15 



^J^)V [a b - 1 ] CDC^-rns&iCDtJtCM-r^ 

<fc ^» * o I ^i^^r * ^» <t ^ cc^a 3 n ^ i L/ . 
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[0056] 



{6) 



(7) 



[0 05 7]{HL. >'N*^y-^w{*0 <!: KDPJcDjtoS^ 
^-C^-S, a'fccta'b'^. il^(3:^n^ti0 4oi:Df2 

h«il^, *5:teJ:^ 3 0 75^^7 or$>or, ai^msitCj: 

mM<DmmtUXai'=30. b'= 2 5 6'<Z> 
<fc^tC^^^4l^, 20 

S^^3^^^{b/ffi5gS2 1 9«:j;ora^5^fl?^{t 
^mn^^(m^<^^^yy'^ 1 5) . &i>^::^^"<7> 

j:^^53^?S?#-6(^5CDXT'*:;r7*5 1 7% ft^eWS 

K:. gi&^^^{t/f*5gg2 1 9i^^y'-^^ttm^i>C 30 
[ 0 0 5 9 ] 0 9 ^-^CDiBi^SSfij^ffiCCga LXC(0 

^•feiKDWv-y yMtMSC^r'^>::^5 1 7)cr)ra<0M^{t 

•tSCt^^'V^Ui.^o M^kt. t^>l 0 07&^^t'>l 0 

2 3(^^*7K8MCC-&^ 1 0 00 e^^-feJU^^Oi^SSf'S. 40 

C©fBH^fcr> 1 1 0 3^)^^t:'> 1 1 3$t7CCWv^:;r^'-r 

-^C^«:fc>i^l 1 0. 111. 1 1 2*/c^il 1 3)ti^ 
vrj:<XictU^r. -ecoffe<D3ocDe><D^^7^il 0 0 

[0060 ] 3^(7)^4dC^rw=o<bi^^»nffi^S(*<^ so 



(b)CC7K^n^J:^tc. 0^6LiiWSu-^^u*JJ:O'BiCiiW 

[006 1 ] w = 1 (Dmmim^x s^^a?^^ 

^ o tSo r 5 X ^ - V t^ciJSi^Stif $ ^cCC ^ o 

ii^cc^o *%?gcoifiF^uc^gfeteffJ^5c:fec^rti. o.s 

[0 06 2] H. :t-^^-y^-^m<'tcisb(Di^U^i' 

h^X h^>fbtS^2 0 5^i. H5(DX7"^:^-:^5 1 9fCfc 

[0 0 6 3 ] YC r C b;^7^-^r^^ML-Cti. C r i)^ 
imcDMfmmmv^^. YC r Cb:^^-^PHlCC-:?C^ 

<DiS^^ab«0r-®W^^:^cC<M^^<7)-Cv it«€: 
• rJ>;J<-;^> h^D:t->'^'-:7^-^StiYC r CbH 



CIO) 

17 

[0 06 4] CI ELab*-5-^P^<DlS-&:t— 'N*-:? 

^c:frffi«>fe(,>o tiie-?r> *^w©c i ELa b^ssfl^si 

GB = (0, 0, 0), (0, 0, 255), CO, 255, 0)^(DR 

Uiy—iy ^'\itmU^'SC^<D2 5 6X25 Qm.^T'-r^)\^ 

[0 065] I. RGB:»^-gF^^<D^ 

TA:«)^^3nSC^^2'7-5 2 1), ^»yK*©Hjtl^ 

^©RAM 1 0 5{CtBfS5nS*\ */c{i-'N- F • 
r^^ Xi' 1 1 9±K»*iiStl^, \mm>mt 
Iffl^ta::?* U > if l l 5CCEnPJ3nS3!>>SA:KSiJ©ai:^J^ 

[0 066] 3. ife^ 

*:^?9©3> h^X h?Si{tti^2 0 5«. I13©7-D42 30 

x©^n©<t'©g:Fg{cfct^r4>. jfflS-D^D^^rsjJiS-a-.s 

J: ^ A:;^JIS*S3 > f- 5 X h 2 0 5 . 

3>f::L-i? 1 0 1 '^©iii1ttejtcc$fe35:%. iiii^©3> 

3>fj.-if-l 0 l*S3>h^Xh?S^fcti«2 0 54 

m. iii^©En0J$/c»^7i^K:5t3[%iiiMJp°D:a*i6j±3 
■&5C<»:*s-C*So :3>h^x h?SffctS«2 0 5«. * 

r • A-^ir_i;{cffl;t^An.5C<!:t-C#&, MtCSfc, 40 
^:^ig{Cfie ^ 3 > F -5 X h?*<b^^2 0 5 * :/ • 
Fv-f/^' 1 2 5©-S|5iL-C^ffl-r5K#J^.1l^>Bjfig-C 
MKSfc. =J> h^X h5»{bfil«2 0 5?r7"';> 
ir© J; 5 ^j:W;^)*|g©rtgi5*(l®iy *->CACc^*E-r S C 

[0067] *:^^{c«. L,-c^x©j: ^ jans&^sg 

(1) n>f*-i»?:l!4fPS-&r> IgtStti'-feiU^'e^j: 
n> - i?©iatf^gtc* 'J iyi-JVCOmm^-fi^iiJi^ 50 
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•rsii 1 ©#*j j;c>'±iam 1 ©jffj^tuitttcra^s^ 

S©fii>&^o fc- H2 ;u©* > h iJtcMlD-r 3 II 2 ©# 

*wr-5±ief'i?5f;i'ji5s:ia«©KiK[^7|j*f'pfS-r?>x 
i,ctic^-^xmE^ ntcmM^^^^i&t s x ^ r/- 
^■c±ie=i> h ^x hJ&s^-fbsnfciii^^f^Rfc-rsxf^ 

(2) ±iE^'7X5f-^ii|Xy-5>:7-*s. S^^3>?b*^L 
X(DmSL 7 X - «Cffl^< b-r ^ X x 7'*^ 

ts. ±12 ( 1 ) K:i2iS©ia«3> H^x h?S'fb:^ffi. 

< 3 ) ±12 7 X i» -:»»IX f - . S?K:^^iJ{cfcl:t 

^l^^mmi^v7sit-K.^mti>:^f y':f^^ts. ±12 

< 1 ) cci2ti©iiHia3> F ^x h9a{b:^o 

(4) ±i2*laiL./c^^•5^->(CS-3^,>-calS^1S?:^^S!I 
■r-SX7=--^.>^*s. ;y'i;x^}-^{cS<M-r-S±i2)SI^^*© 

Xf-s-t/^^tf^ ±12 (3) CciatS©Iiii«l3> h^X F 

< 5 ) m^^Kt>r ^±M::^T v 7-{c*jt,i-c±g2iii^755 
RGBiiifi^-e*D. ±t2RGBffiil^*)WS='>7K-*> 
F^r^off$^K:^t-SXT--^:7**M(C$tf> ±12 

( 1 ) ccf2ig©iii^=3 > F ^ X h mtyjm. 

( 6 ) ±i2?f5S;AS. Y-Cb-Cr. CIE L*a* 
b« CIE XYZ*$J:i>*Y-'-U-V©t|JA>e>jStR3ti 
^. ±12 (5) {Ci2iS©i®&:3>h^XF?S'fb:^^. 

[0068] ( 7 ) ±12^ 1 (OM'^^m^^^m] 
Sfii-C$> «5 , ±12 f -feJU©* > h i([*ipfe!^?iiJSffl 
S«C^e©!Rf^©5l£5SKi'M*^-^f5'-fe>»l'©;^f'J;> h 
l^-C* 0 . ±f2a^»ifiJA«±f2:r 'J y :^;mim©4'©S 

X5f-*s±i2SfS^>flJ«:*jW-5. 1 o©®H**L/. ^ffi 

HKj*-r-5S!^^^&fii©^tt755. ^^'yT.^-mmmz 

XrJr-i^W*. i'^x^f-teHCRo). ±f23IHrt©fi' 
■fe ;Ha CNi ) . H^rt© f H2 ;i')^.IS(Nt)*j J: O'S^^^ 
©HRS^CEo){Cj:bt»I3-l±ri|-7 -> :?"^SX7- •> :7'*S 
t?. ±12 ( 1) (ci2tS©ia»=i> h^x h^-fb:^fe 

< 8 ) ±i2ff-7 7"rSXT- y 7' AS. ±12^:^111^©® 
3^^9-^JCEd)Ccre-r^.§fM©®H*3liRt-SX7--^7'. *i 
J:i>*w5r0*i6 1 . 0 *T?©fBHrt©ttlS^iJ[i OT, R 
. =CWCN, /N. )+Cl-W) CR. /E. ))E.i i t, ^ ^ M^^CCfif -o "C^ 
i'7X3r-©i|ii?:ffl51t--5Xf -^T'^r^tf. ±12(7) 

«:ie*8©iiiii*3 > h ^x vrntumo 



19 

ism 2 cDiSJ^tBMtt©fii©rai5t<t UriiBII 1 ©PJ^ 

( I ) kiaigoiijgS3> h 7;^ h9sa:^nffi. 

( 1 0) ±imm='>i-^:^ vmti5miiiWK.±ism2 

K:ot,^r±HafflVK:J=tj;&r *±§am 1 ©iiJ^nltgjlttfc 

Xf y :7"?r^t?. ±tB ( 9 ) «:iB«S©Ht^rj > h ■^X h 

[0069] (11) 3> h^X hiOi^S 

{b^nAiiSfl^^f^fiS-rSiiiflfs^aai^x-f A-cab-^r. « 
j^© f i7 42 Jb*:* e. -5. iSfiS tc^Pt IS 1/ , isBli®; e i' -fe ;u 
©II 1 ©)itt©S-k'^Ji'SC£:±iau^JVtc*tjE;T-5>±ia 

llr©iH4K:K-r6fii€rJ$ofi'i2JU • :?7':;'i7> 

^tyKSt^^©«j§*±ia^^ (cf^fiSi/^ ±ia;<7'i' > 
h*<H2'a-c»!i:t>TKSi±ia*'i'> F-*i-fe'o-C^cl,»±Rg 20 

7 X if -(c^fOTS J: -5 {ciifPT -5 ^ X 51 
i^W^^i'-^Xif-iIiKRo). i'-7X5f-|^©b"i'-feJU©* 
t). t 'J i^:^J^aS^»^©®HKS?CEo)te J; zmm<D& 

m^'fpmmmw cecd i t, » ^ 7 ^ - i? sitowi^cKiae 

or±iEk!K^^^7=-d'«)§«c*sl:fSi'-5Xif-©i^W 30 
^mmr ^ J: ^ tcttf^f 5 SSSt^TH i' -5 X if -i^lHaiS 
St. ±feSi!(^??i7^-3ft»j»Ccgf,^U. ^M©!fif14K: 
Se-:. i' 7 X if -S{c±ie]gSc»^?J41SiE-r ^ J: -5 sc 

(12) ±fass!t^fljifiiss*5ai^^>?ft^^fcST?*o. 
±iB^M©#ttAs±iB i?^xif-K:^$n^>fi' -fe-iu© 
-«^ffi-c*€.. ±13 (1 1) cciats©ia«^g^'Xr- 

A, 

(13) ±iBig|K:53-?hieSS*«SIK[5}^tff*SSS-C& «3 . 40 

±mmmaym:i)i^ i' ^ x if - stciiasf M©ai8:^^& 

(II) fciBig©iii^i!!iffl->xf-A, 

( 1 4 ) 111 ©Bi^JK^iisa^ 1 ©Mtt^^t^ma © 
iafiaJB^©P^©^ttfP«:^t?ilfiR^I^=&MK:<l^ 
^. ±iB ( 1 1 ) {ciBtgwili^jfflai'XT^A. 

(15) ±ieaiK^flj7'- if«jg*5j:c;±iajt- 

T.S<fc5tC«j{'p-r«.iiifflR^;jKS«rM(c«i;iS. ±IB ( 1 50 
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1 ) «ctaK©jiifife*Qpi5^x-r-A. 

(16) ±iaM3^*i, 0 1 . 0 St?©®HF*3© 
Jjna^i tfcR„=<W(N,/N.)+Cl-W)(R./E.3)E,r*>4, 
±fB ( 1 1 ) {CgB*S©iii^«M->X7^A. 

(17) ±iai'7Xif-{^^*s±iB®^^fli^l?H,» 
■!^i'X©lt|gti'5-xif-(c^-rs. ±ia (1 1 ) {ciB 
iE©iiitSA!iffis^Xr-A, 

(18) ±iai'^xif-{'P«m*s. -«I^T5tciati®Jg{ 
fc.fcUf^^'^x^j-^fitcfic^M^^r^lUibt:, ^tihmmo 
ra©i^w±-c±ia^isi^?&**ffl^{b-r s <* ^ {catif'F-r s 
>'>'if->^.^=S:^tf. ±fa ( 1 1) {ciBts©iii^^aia 
s^xt-a. 

[0070] (19) mmf-^mm.k.tim^tix^.^^ 
±^ii:^mmxih-^x. m.m^^T'-mmt. iias 
M-r -sssi^^pf'- f *±iBS?5t^flj7^- if ^^(ciatf. 
- i'm&'tcmmox. ±m&m^imic^ti^M^ i r> 

©ffiffl^HSfoasSt© 5 X if - a J: ^> Ccttfp-r 

^SfBt^^ftif^XiJ-f^SSSi. JifBSSSt^^T'-ifS 
sector. i^^xif-&^©±tBffiH*iig5t--5J: 

i'«@CcSi^l,r. Si'^xif-©S?^^^l&*P3Ii5T-5. 
(2 0) J:faei5[45-?SiaSS*iSS^3-flI^fb:S-C&S, 

±iB ( 1 9 ) vLtidsmwmmLwm^Mm.. 

(2 1) ±gassfe^flJi)i^gAiSi^^^ijf*sss-c*e. 
±ia ( 1 9 ) {cfai6©iii11Km:i:^3Si^±^a. 

(22) ilBiiim-^- ^Sf It^ccSML-r . H 1 ©7=- if 
j^s;3!piD±ia^ 1 ©)itt*^-oii2©7'- if ji5iC'^±ia 

±fa ( 1 9 ) «:iB*S©ffl«tsm*iSt6i±^g. 
[007 1] 

[^W©??l)*] *l6H««:=fc-:>t:. =i>k-:»-ifiij^55S 
< j^ci i A^ffjJnix^i;^ S c i ©Jfe tr > 3 > h ^ X h ?S 

{btea*!pl#l<!:fe«.. 
[@B©fflm^<cl^li] 

[01] W^^Si'u- • u^JUffi©S<7*J^'3iii^fi7H2 
;i/©l^*^n-rWS6«)^cSti^^Sr* 

[02] 7='^if;Hiim©n> h7X h^^ffifbT 
^ll>Wiseffl3n^3>f^-ii • i'Xr-AW^a-^i'E 

[03 ] am«!iai^xf-A©Ma©san?:7n-r:?'a 

[04 ] *^H^{Cfie^3> h 7X h^^bm^?:}t-5iSt^ 
*£lffi5^X7"A©7'0 V ^fS-C^S. 

[05] *l%Hj«:fie5 3> h^x h?S{b^«©l!)f^©^ 
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[09] s>^cC^^^'v>-^fii^^^ur*^egcD^>^ 
^5^?&0r*^o 10 

[fJ^OlftBJ] 

1 0 0. 1 0 0* 100' n>t*^-^ • SxXt-A 
1 0 1 

10 9 H«l 
1 1 5 



1 1 9 

1 2 3 

1 2 5 

2 0 3 
2 0 5 
2 0 7 
2 0 9 
2 1 1 
2 1 3 
2 1 5 



2 1 7 
2 1 9 
2 2 1 

2 2 3 

3 0 3 
50 1 
50 3 
5 0 5 
5 0 7 
5 0 9 
5 1 1 
5 1 3 
5 1 5 
5 1 7 

5 1 9 
52 1 

6 0 0 
6 0 1 

6 0 3 
605 

7 0 1. 
0 5 c. 
7 0 1' 
b 7 
— • 
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C I EL^h^mM^ 

Cr(a)M-^ 
C b Cb)ft^ 



7 0 2 a. 7 02 b. 7 05a, 7 05 b. 7 
705 d. 705e i^^X^- 
. 7 0 2 a \ 7 0 2 b\ 705a \ 705 
05c*, 705d\ 705e' i^^X^ 



mi] 




C14) 
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C17) 



801 
803 
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